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HST SM4 Cell Shelf Life Studies 
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Impact upon Cell ATP Capacity Due To Dry Storage Life  

No Serious Impact To Flight Cell Capacity 
Attributable To 4 Year Dry Storage Observed 
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Cell Capacity Characterization Study 

Dry Sinter vs. Wet Slurry 

”Voltage vs. Temperature Characterization Of Standard 80 Ah Eagle-Picher Ni-H2  
Cells”, G.M. Rao, J.D. Armantrout, D.P Hafen, and R.A. Brown, 1990 IECEC   
“Performance Characterization of An 80 Ah Nickel-Hydrogen Cell”, D.P Hafen and 
J.D. Armantrout, 1993 IECEC, Paper 93117 
“Performance Comparison Between Ni-H2 Dry Sinter And Slurry Electrode Cells”, 
J.D. Armantrout, NASA Aerospace Battery Workshop, Nov. 1997 
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Wet DPA Electrochemical Capacity Results 

Large Number of DPA Cells Spanning 1997 to 2007 
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Wet DPA Cell Analysis 
Electrochemical Capacity Trending 

10 °C Capacity increases with Wet Life 
2nd Plateau Capacity Increases with Wet Life 
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Wet DPA Electrochemical Test 
Mid-Point Discharge (Ni Plaque) 

Mid-Point Discharge Voltage – Minor Wet Life Impact 
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Wet DPA Electrochemical Test 
End-of-Charge Voltage 

End of Charge Voltage Has Slight Impact With Wet life 
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Wet DPA Nickel precharge Analysis 
Chemical vs. Electrical Plate Analysis 

Precharge Capacity Loss with Wet Life 
Electrical Precharge Loss Most Significant 

Marginal  
Precharge 
Remains 
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DPA Observations of Cell Components 
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Wet DPA Plate Analysis 
Nickel Plaque 

Cobalt to Active Nickel Ratio Increases with Wet Life 
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Wet DPA Plate Stress Analysis 
Plaque Physical Dimensions 



HUBBLE SPACE TELESCOPE PROJECT 
SM-4 Battery Shelf Life Study 

15 2008 NASA Aerospace Battery Workshop 

Wet DPA Plate Stress Analysis 
Negative Electrode Polarization 

Hydrogen Electrode Not Impacted By Wet life 
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Wet DPA Stack Analysis 
Electrolyte Concentration 

Electrolyte Concentration Within Stack Increases 
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Wet DPA Plate Analysis 
Separator Electrolyte Absorption 

Electrolyte Concentration in Separator Increases 
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Nickel Precharge 
Reversal Test 

“Reversal as a Tool For Assessing Precharge of Nickel Hydrogen Cells”, J. 
Brill & R. Smith, NASA Aerospace Battery Workshop, 1998, p. 559 

“Storage of Activated Nickel-Hydrogen Cells and Batteries”, A. Zimmerman, 
Aerospace Report TR-2002(8555)-9, Oct 10, 2002 
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Electrochemical Nickel Precharge Reversal 
Signatures 

Typical Cell Reversal Voltage Signatures 
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Wet DPA Electrochemical Analysis 
Nickel Precharge Reversal Test 

HST SM4 Flight Battery Cells Probably Have 
Marginal Nickel Precharge – Handle With Care ! 
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Electrochemical Nickel Precharge 
HST Cells vs. 90-9 Cells 

HST Cells Exhibit Marginal Precharge Reversal Signature 
90-9 Cells Have Normal Ni-Precharge Signature 
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Aerospace Corp. Gas Analysis (2007) 

11-718 (HST) O2/H2 Analysis  Marginal Ni-Precharge (0.005%) 
S/N 3-165 (LM) Cell O2 Analysis  Ni-Precharge 
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March-2008 BMA 0 °C Capacity Test 
Battery S/N 1161 

Surge-Load Test @ 15 Ah DOD Gives Impedance Data 

Surge Load 
Impedance Test 
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Surge Load Impedance Trend 

Impedance From Surge Load Test Increases With Age 
Lot 11 Cells Increasing Faster Than Lot 10 
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Summary of Wet Life Study Observations 
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